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FIGURE 1. Effect of fine (®) and coarse | ) particles on total maortality

published time seres studies.
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Epidemiological evidence of effects of
coarse airborne particles on health
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FIGURE 2. Effect of fine (®) and coarse () particles on respiratory
admissions in published time senes studies.
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Primary Biological Aerosols (PBA
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10° to 107 bacterial cells m=3 in the atmosphere

Bacteria may represent = 40% of atmospheric organic Cin PM,,
(Wiedinmyer et al. 2009)




>99% of bacteria are resistant to culturing, but we can
use DNA analyses to survey bacterial diversity



Advances in DNA sequencing technologies (e.g. pyrosequencing)
have revolutionized the field of microbial ecology.

In 2006:
S10,000 = 100 bacteria identified in
each of 30 samples

In 2010:
S10,000 = 10,000 bacteria identified in
each of 100 samples
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Presentation Notes
Moore’s law = computer processing speed doubles approx. every 2 years


Our Project — PM,,, - Emissions Inventory

Objective 1. Develop a robust measurement
database that will provide highly detailed
information about PM,, , . sources and controlling
variables.

Objective 2. Evaluate current PM,, emissions models
and identify informational gaps

Objective 3. Update existing PM,, emissions models
to include more detailed controlling factors.

Objective 4. Develop an emissions module for direct
biological particle emissions.

Objective 5. Package all updates and new models for
tse with the SMOKE emissions brocessing svstem



Obijective 1
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database

Objective 2

PM10

Objective 3

PM10

Objective 4
Develop
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Objective 5
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measurement

Evaluate current
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emissions models

Task 4.

Task 5.

Task 6.

Task 7.

Task 8.

Task 7 P

Provide emissions *

Existing inventory evaluation
Refine existing inventories
Develop bioaerosol inventory
Adapt inventories in SMOKE

Assess new inventories



Task timeline with responsible person indicated
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Hall Ranch

Distance between C|t|es 50 miles
Distance between Denver sites — 6 miles
Distance between Greeley sites — 3 miles




Monitoring/Collection Tools

. April 2010 to March 2011
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Mass MOnitoring Filter Collection



Mams Cieroentralion (g

o B & @B B B H B B
I O O O

ALS FMI0-25 Calc

8
T
l

M Coroeriration (igim™
—
l

-
=

Ll J-tE*ﬁJ*“ﬁg“MM:wm ot Al

a=a psoios 00 oeldma 0 OROMMD2 0 O&MO OsEDe fDgAEe . imme 1asams A Lokt i}

Alsup Elementary, Denver CSN site



01 ks o)

MCA GHEPMS (i)

ALSEDICalePH2S

- -
| |
Cl ™

MAP.MGA CalcPYCS

AP CaNENES

et gy

) B}
A5 caeoP ()

WAP-MCA GaleCP

il
gm_ ) . . .
ES t

| I
E]

)
WP Calec iy

Greeley




NFR Wind Direction vs Conc PMcoarse |, Alsup
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OC Volatility
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Land-Use Effects on Airborne Bacterial Communities
(a snapshot during the summer)
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Bowers et al. In Press. ISME Journal



PCO2 (15.6% of total variation)
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Atmosphere Source tracking via analysis of

airborne bacterial communities

Soil Leaf
(dust) surfaces

* Air—All 4 projects

= Soils
= Leaf surfaces




Modeling Coarse Particles & Biological Components
Use existing models of fugitive dust from agricultural activities from CARB, EPA, WRAP...

Agriculture Activity Data

- Information collected
from Ag. extension
agents and local farmers

Data from field Weather Drivers
observations - Precipitation

- Particle loadings & SDs - Soil Moisture
- Microbial populations -Winds

- Development of EFs - Temperature

Emission
Estimates

- Coarse Particles

- Biological
Components
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